Abstract. We give necessary and sufficient conditions for Blaschke products with zeros on an a-curve, to belong to a Q v space, in terms only of distribution of the zeros. It comes out that the condition depends on p. As we see the 0-1 law of the non tangential case breaks. Here it is possible that a Blaschke product B belongs to Q v for some but not for all p.
Introduction
Given a £ G D = {z € C, \z\ < 1}. We denote by g(., Q the Green function on D with pole at that is For 0 < p < 1 the space Q p is defined as the class of all analytic functions / in D with
Functions in Q p spaces have been studied in the last years by several authors, for instance by Aulaskari, Xiao and others (see [1] , [3] , [8] , [10] ). There are some significant differences between Q p functions, 0 < p < 1 and BMOA or Bloch functions. For example it is known that not all bounded analytic functions in D belong to the space Q p , 0 < p < 1. Especially for a Blaschke product (see also [4] , [6] ), where we assume without loss of generality 0 < \z n \ < n6N, Essen and Xiao proved in [7] that for p € (0,1) we have B eQ p sup S p (w, {z n }) < oo, weD where
In [5] the authors study the condition (1) using the notion of asymptotically concentrated sequences. So let us recall the following: DEFINITION. Let {a n } be a sequence such that a n > 0, a n > a n +1, n € N and limn-^oodn = 0. We call {a n } asymptotically concentrated if for every k € N there is an infinite sequence {n p } c N depending on k and such that a anp +k 1] P -* oo-If this condition is not satisfied, we say that {a n } is not asymptotically concentrated.
There, they gave a characterization theorem for these sequences: THEOREM A. Let {a n } be a sequence with a n > 0, a n > A N +I> n £ N and limn^oodn = 0. The authors gave also a counterexample showing that the last Theorem is false without the angular domain condition. Theorems B and C fully cover the non-tangential case. In this paper we give similar results for the tangential case. In Section 2 we state and prove the main results of the paper, that is the necessary and sufficient conditions for Blaschke products with zeros on an a-curve, to belong to a Q p space, in terms only of distribution of the zeros. In Section 3 we give a counterexample showing that the two conditions stated in Section 2 are not equivalent.
Main results
We give the characterization for the Blaschke products in Q p spaces in the terms of a-curves. Let 7 : [0,7r) -• [0,1) be a continuous function with 7(0) = 0 and 'y(x) > 0 for x / 0. We define, the Jordan curve r on D as follows:
r is symmetric with respect to the real axis and lies on D, except of the intersection point of T with the dD. Let a G N. We will call T an a-curve if ^^jt has finite and non-zero limit as 9 -» 0 + . Specially, in the case that -> 0 as 6 -> 0 + we say that T tends in the boundary tangentially. The following characterization of a-curves is known (see [9] ): 
ci(l-|*nl)< |1 -*n| Q < C2(l -|*n|), n 6 N.
The sequence {1 -|zn|}, n € N is decreasing, so there exists a constant C3 which depends only on a, such that |1 -zn\ < C3II -zm\ Vn > m, and because of (3) we get
where C4 = (1 + C3) 2 . Now using (5) in the inequality (2) we obtain
So, combining the result above with (4) we get Proof. This proof is based on an idea which apears in [2] . We will show that sup Sp(u, {zn}) < 00. In general the condition stated in Theorem 2 is stronger than the one in Theorem 1. To show that, we will construct an example which satisfies the condition from Theorem 1 and does not satisfy the one from Theorem 2. Moreover we will show that the Blaschke product we obtain from the counterexample does not belong to any Q p space, so the inverse theorem of Theorem 1 is not true. Since the condition in Theorem 1 is more easy to be used than the one in Theorem 2, we will formulate a theorem which gives us the opposite implication of Theorem 1, but with some additional assumptions.
Counterexample
Let zn = \ + \e l6n where 6n = arccos(l -an), with an -
As we already know 1 -\z n \ 2 = |1 -z n \ 2 = That means that the zeros {z n } lie on a circle tangent to D from inside, which means it is a 2-curve.
Proof. We will begin with oo
Let m G N, than there exists a unique t G N, such that 2
So we have 2 t+1 -l , oo 2 i+1 -1 The constant c does not dependent on t, which implies that it is also independent of m. Let n < no-From the condition above 
